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^ ^]^]^ ^^1^ l-^o] ^A^:^ ^]]o]si\ ^6\] >H1^ 7>il- ^ 

7>i ^A]. 0]^3:>0^ /i];^^ 7>i* i^tb 7>^1- ^Aj-Al^C].. oj^Tl] 3}- 

^ ^fltHl- -^^Itb ^BfloflAi ^^l;^ 7>il- ^<a*>T^ ^7] ^flttl xflo^l^ .Hl^ 7>>i^ 

S. 2 
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"ll'g^ ^-11^ ^ ol-§-*!- ^flo]5E] /■fl.g «J-^{single type wafer 

cleaning apparatus and wafer cleaning method using the same} 

S. 3^ £ 2Sl nfl<gAl ^|ol3l /-fl;^ ^^1^ 7>i oi:§- aj-^^ 'i^3:>7] 

£ 4^ £ 2^ nfl<gA^ ^lojsl ^^jo^ xfl^^ ^^s1-7l ^^\c^ HA] 

tb S^^^lt:!-. 

S. 5^ S. 4011 :£Al^ 7>^ 7>:E.a| ^tfl a].a1s.o]t:^. 

S. 6^ S. 2^ t.fl<^>5^ ^flols] ol-g-t!- i?flo]3l ^fl^^ «cJ-^^ ^ ^^Hl# 

<8> «^«]:^o.s, ^]]o]s\ Hfl^l^i ^io]3J) ^^isq. ufl-^Ai ^floi^l m]^ 
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<=>l-§-t!: ^fl^^^l7V 7ll^^SlJl A>-§.£)J1 ojc^. .^71 ol-g-tb ^O]^ 4^ ^ 

<10> >^l-7] tifl>i^ ^flo]3] ^^]^ -§-"3^ >a-^<^lA-l 

10-20ppm <^1ifl<^l7l nfl^oil JL^£ ^ ji^S] iJ.^^ ^}-%-t}7] o]^^ ^^]7}. ^cf. ^7] 

^^^^ ^, ^fl<^l ^Seflo] #^1^ ^ 

olsjo] Sj^^-^l-?]: HlB^ls]-7l rcfl^'^l ^-^S]^ ^^7} no]^ ^^oj] ^j7^ 

^flols] yQ-^]^ 7]^]9\- ^f^7l» ^A>^0.^>M] ^]oliE|cHl «- 

^^7] ^7.} A\o]^ SL^ 7]^]]7} ^o} ^o]7}7]] t}c^ ^';> PPM ^^^} 

A>-§-f:>j7, ^^7l7V ^^^c^] ^^si^ ^1^. 
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<ll> xt^^^^^, ^ ^^o] o]^ji7} 7]^^ 2]-;^]^ M]^ 

^ ^Jl JL^S] ^^-^ A>^§ ^ SXji d i4o>7> Cf^ -g-ofl£ A>-g-^ ^ 

^^o] ^^tb MM ^^1* d] SI^. 

<13> ^7] 7l#^ 5q-;«ll# ^^^sr>7l ^^l-<^, ^ nl]<g>bl ^]o]^ ^^j^ 

'HI ^■ll'^l^Jlyl- ^^1*]-^ Sl^^ ^ ^S^, ^7] ^o]] ^7] ^]]o]^6\] 

^flols] ^011 ^A^^ ^ o;i^ 5L^t!:^. 

<14> >a-7l ^ ^flolsl ^^<H1^ #Bl-ofl Afl>g 7>^# cf<a=t!: 7>i# ^ 

^fe 7Vi ^7] 7}^ c^^S\o] oJj7 >^7l l-^o]l 

*H ^o^7l l-BVjq- 2}-^ ^flwl^ oil- ^ 01-. 7].^ 7].^^ 7>>i ^J-^l7V 

<15> ^J-71 7>>i ^A> ^^1^ >a-7l ^lo]sl >a-¥-<=>ll>^^ ^sr> ^ ^1^^ ^x:^ , 

71 7Vi 7>S^ ^^^^] t}^ir^^ B^^S. ^^^e>^ ^o] ti>^^3rl-cl.. ^V7l 7> 

^ 7>^oll^ ^7] 0.^1^ ^ ojTfl ^o] ^^^£1<^1 o;i^ ^ ojcl-. >^7l 7>>i 

^a-^Hl^ >^7l •i-^«Hl >a-7l 7>>i 7>:^» ^*>o^ ^ oj^ ^^5). 

«v^7l7> ^av^lol ^ o;icl-. 

<16> ^LSlJl. ^V7l 7l-:i ^-aoll^ 7>>il- ^^1:<^1 -^^^l^ ^ 
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2001/3/2 



rq-. ^7] 7>>i^ -2.^(03). l:5l-=T^^(HF). ^-S-MoXNHs). '^]^^^^(C02) . 
^^^(SOz), ^±.(li2h ^^(N2), ^l-=^(Ar) 7}^, ol^n5.^<a:#(IPA) H 

7>>ll- Ol-g-^ ^ oXt^, ^7] 7}:±. ^^7flSl 7>>^il- ^ o;^^ ^ 

^^t!:^-. #^1-3)- 7}^ 7}^ ^}o]o] T^e)* 2~4mmS- *><:^ 4^ ^^tH# ^a^5>^ ^ 

^7] ^^tHl- -B-^lth ^BfloljAi >^7l 7>^ ^Aj- ^^^]S. 4^ 7>^* ^^>^><^ 

#^<H1 71-^1- -g-«llAl7liaA^ 7}^ ^Al- ^J-^jl- ^fl o] ^o\]A-] ^ 

?Ji^H '^fl^tbcf. >^7l 3)-^ ^flHl^ -B-^^ll- ^Ji\^ 1 xfl;^] 2 7] 

oj- A>ol^ ^ol al.^3)^>cf. >^7l Afl^ 7>>i^ -2-^(03), 1:5|-^4^(HF), '^-Si^c^'f 

(NH3). ^>5|-%(S02), ol^^^dl(C02), ^^(H2) :i 2:^ 7}^^ oj-g-^ ojtq.. 

1-^^ nfl 7l->:5-^ IPA* <^l-g-^ ^ 

^«-i^-g- ^ ^^S^ ^Al<^]l- ^Ml^] ^^tbCf. ^e^q-, C|-^ofl 

^]^]^}^ ^ ^^^2] ^Ajc^l^ c=^5l 7}:^] Cf^ ^EflS ^ Si^o^, ^ ^^^^ 

7]- T:f^<^l ^Al<^loil tl-^sl^ <^>i-1t:l-. ^ ^A1<^1^ Tg. <y;^loflA-1 
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<20> £ 1^ ^ t^^^l ^"^^ ^^]^]^ 4^ ^^1* ^'^^V^l 7fle^£olc>. 

11a) -^"^l ^•ll«^l3il(£ 23] 23)7} S^s)^ ^tH(ll)4, sflH^di)^ ^^oflAi Aj-7l 

^■ll<^l2]ofl ^^(deionized water)* ^^^H *11<^13| 4^1 2S^ 5)* ^^^^ ^ 

Si^ ^^^(Dl, D2). 
(V5, V9) ^ el-<y(13a, 13b)^ 

<22> .^1-71 ^flolal >a-<^]^ 7>^» Jt^tb 7>^1- ^A>^ ^ 9X^ 7}^ 

^J-^l(15)S!i-, -^1-71 7>^ ^A]- ^^l(15)ofl 7>i# ^ 9X^ 7>^ ^^o] A^^l 

5a^. 7>>i ^A> ;3-^l(i5)^ :^oil laVsq- ^o] 7>^i #tis>). 7}->. 

7H^S. 7>^ 7}^i ^-^€(01-04), 7]-^ e^-^(17a), 

w.(Vl~V8), #2:^711 (mass flow controller, MFC1-MFC5), 7>^^ ^^^^ Tllol^KGl, 

G2), ^^7Ul7b) ^^S. ^A^^cf. >^7l ^.•^7l(17b)^^7l 7>i ^^-S(G1~G4)^S. 
^B] 7]->il- ^A<^1 ^:^e^- 7>>il- 7>i ^A> ^^1(15)<^1 ^^^}^ 

<23> £ loflA-l, ^1-71 ^^s] el-«y(i3a, 13b)^ 27flS. ^^^^1-0^0.14 

, ^ 7fl^S ^A^f- ^4. ^^7l 7}^ ^#^(G1~G4)^ ^^(03). 

(HF), <a-a-qo>(NH3). o]A]-^^4,(co2), <0:2l-%(SO2), ^^(H2), ^^(N2). <^>^^(Ar) 
7}^ o]iS^^<y:§(IPA) 7>rii-i-* oi-g.^ ^ o;^cf. A^V7l 7>>il-^ M]^^ 7>^(<m 
?itfl ^^(Os), l-^^4i(HF), «a-2-q<^KNH3), ^2)-%(S02), <^1^2|-^4i(C02) . ^:^(H 
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2)). ?fl2]*H 7l->i(<^l^cfl ^±.1^ c>\E.^ 7>>i), ^2: 7}M^]^^ , IPA 7}^) -g-O.^ ^ 

<24> ^ ^AloflollAi^ 47>^1S^ 7}^ ^7] 7>>i ^"^^(Gl 

~G4)^5.-¥-E-] 7>>i#^ollAi A>^51^1 7>:i^ ^S(21)« o]^^].c>^ S>1 

-^^ afl#€cf. £ l<=Hl^i, ^71 ^flw^dDsf 7}^ ^^1(15)1- ^Bl^<H Si-^-M-, >a- 
71 ^^Hl(ll) >S-7l 7>>: ^^1(15)» -i^l^ ^ S. Sitrf. <:>]>a-^ ^ ^vtgsl 

^ll'g^ ?fl<^l3] /fl;^ ^^1^ 7}^ -^ti-ClSa) ^ 7>>i 7>ols.(15b)l- 5L^^>^ 7>>i 

^^1- ^^1(15), 7>ri -g-o.^ <^l^c>l;^ ^>.^ol v^o. ^^^t}^ 

<25> ^ 2^ s. 12] DH«g>^ ^o]^ A]]?^ 7.}MM>]] £.^<^li, :£ 3 

<26> ^^l^O.^, ^ ^tgSl ^flojiEl ^^lo) ^^BlCE lo^ 11) iflol]^ ^^-^ 

^ 9X^ ^(lla)^ ^wl*>zi. ^7] mila) ^<^]^ ^]]o]^(23)7} ^7] n<=>] 

31(23)2] ^oil^ i 3ofl £AltV ia>S!l- ^o] ^-^ 2l-^(13a, 13b)<^l ^^1 W. 

^7l sl-^(13a. 13b)^ S. 34 ^^1 2711s. ^^^^ ^5. ^Ji. zl ol>^c!l 4^ 

711s. ^ ^4. £ 2^1 ?flol3il(23) ^<Hm e1-<?l(13a. 13b)* -f-^H ^ 

■^^ ^^7> £i S\o] l-n^(25)ol ^^^Slol o;icl-. 
<27> si^^ ^ ^(lla) ^^1 ^^Itl- ?-llol2l(23)£q ^^^<^1^ ii#(Nl):2l- 

;H12 hz-^ims. ^^^^ 7>:i ^w.(15a)fil- ^71 7>>z J^ti.(i5a)<Hl ^^S\o] ^ 

7] iNlol3l(23) £i€ #^(25)^ K^<^] Er^^<=^ ^Wl(27)» ^^^^ ^ 9X 
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^ 7]-^ 7>^(15b)S ^^^^ 7}^ :^^1(15)7> ^^1^<H 9X^. ^7] #^ 

(25)4 7}^ 7>=(15b) ^>ol^ 2~4mmS t}^ ^^^^(27)* ^^^^ ^ 9X^. 

<28> >^7l 7l->i #ti.(15a)«Hlfe ;*fll 7>>i(Gl) ^ ;^12 7>>i(G2)7> ^<asl^ 

o^^ul-, ZL o]Si\o] 7].^7|. ^oj^ ^ £ <^l^cfl, ^11 7>^i(Gl) ^ ^12 7>>i 

(02)^ ^^(Os), l-2)-^4^(HF), <a-S.M<^KNH3). <>l-t]:^ll:^(C02), ^^(H2), ^:t(N2). 
<^l-^^(Ar) 7}^ n 2:^ 7}^i ^oflAi ^ o;t4. ^7] 7}^ ^ti.(15a) 

^ ;^lll i^#(Nl)4- ^12 ii#(N2)S 7>>i(Gl) ^ ^12 7l->i(G2)« ^-^^ 

>^^S^>$i0.i4 7llS ^ £ ^rq-. ^7] 7>r^i 7>^(15b)^ -^^^^l ^]-^S-:a.C]- 

^-Br ^^^S. ^7] ^lo]2l(23) l-^oj] 7>>i 7>:^(15b)^ vfl:^^ 

^^(27) *>7fl 7}^ 7>^(15b)^ ^^J-^ 7} 

<29> ZLS]J1, -^>7l 7>^ 7>^(15b)<Hl^ ^7] ^^^(27)'^] ^^^^ ^7l7]- M-7l- JL 

^^^(27) iflsl <a-^# tfl7l<a-^cf ^711, <^l?icfl 1-27]^ ^^]*l-<^ ^ 

^ ^^^1(27)7]- ^1^^ ^ 9X^^ *>J1, cfl7l7> ^7l 7>i -^ti.(15a)S. 

^^^V^] 4S] 31)0] ^cf. ^7] 7}^ ^ti.(15a)4 7> 

7>H(15b)S ^^^^ 7]-^ ;3-^l(i5)^ >^7l *)lol3l(23) ^«^>S. o]^^ 

*fl<^l2l(23) 'S-^ #^(25)<^1 H 3<>11 £Alt!r ^}a^ ^o] ^o. ^ x# ^ 

<30> n^JL, ^7] 7>i ^Al- ^^l(15)<>fl^ Si-S-sj- ^^7l(megasonic transducer, 29)7> 

oXo] y^7] ^-§-2|-7> 7>>i 7l-^(15b)l- #^<^1 ^^^CV. 

>a-7l 7>^i 7l-^(15b)^ #n^(25)4- 2]-^ ^^Wl(27)« ^^^^4 ■^^I'Hl 7> 
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^ ^^1<^1 ^^7] (megasonic transducer )7> -^a^£lcH ^-^ ^^sj-l- 

<31> £ 4^ JE 23] n))<g^ ifflolsE) >H1>§ ^^IS] ^^*]-7l ^^Vc.^ £A] 

<32> ^^laj o.^, £ 4^ i 2^1 Dfl'g^ ^^flolsil ^^12] 7l->i 7>=(15b)5q- ^floljjj 

(23) ^j-^ l-BV(25)i^}-2] ^#^» ^cfl£ol4. ^ ^^o^ nl]<gAl i^^jols] ^-fl^ ^^oflAi 
^ 7>i 7l-:£(15b)^ #^(25)<^1 e^*><^ ^^wl(27)« ^^^t^cf. «>5+ 

^7] l-n].(25)2}. 7l->i 7VH.(15b) ^1-<^1^ 7^511- 2~4mmS 2)-^ ^^(27)^ ^^^^ 

4^ ^7l 7Vi ^<^J (i5a)cflx-1 14^^ 7>i^ n #^H25)* i^Tll ^V'^ 

^^^^^^(dif fusion barrier layer, 33)* §3=^1 ^^4. -^7] #b]-j2|- 7>^ 7>=a5b) 
A}o]2^ ^^M. 2~4mmS. ^ ^-f ^^#(33)^ -r-^ll- n>ol3SDlEi ^^S. 

<33> >^7l 7>^ 7>:E.(i5b)^ £. 5011 SAltV aj-sq- ^o] ^^^^#0] ^].«.^^cf 2)-^ 

S. ^^Js)ol ^^s^ s:].^w.oiia-^ c^^j-^ 7>oi:cH.(e)£ ^L^^t^-. ^7] 7>>i 7>:^ 

(15b)'>fl *(31)^ ^^Ul(27)o11 5K^^ ^7l7> ^7^^7}^ 

S>n^, ^l^^O.^ ^^^^ ^fl^^ 7l-r^i7> St!:. ^^7] * 

(31)^: ^Bl(27) tfl^ <a-^* Cfl7l<a-:a.cf ^Tfl, «^l?lcfl l~27l<a- ^S. ^^]^]^ ^ 

o] ^\i](27)7} yq^^o^S. ^^i^ ^ 9X^^ n^^. rJi\7]7} 7}^ -^ti.(29)S. 

n^^}^] *m ^^^tl-Cf. >^7l #(31)^ S7l2f 7)1^^ 7}^ 7>:B(15b) 

^ #^25)0] 01^^ ^flw1(27)fi] -^-^qsq- 7>i ^ti.(i5a)<^l>H ^SL^ 7> 
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<34> ^7] 7}^ ^ti.(15a)^ ^11 ic#(Nl) ^ ^12 i^#(N2)^ ^H<=^ 

7}M^^ 7}^), "^l^tH 7}^^ ^^(27) ifl^ 1-^(25)<^1 ^A>slo^ 

<^l«fl. ■i-m25)<^l 7}^ 7>:^(15b) ^-Br ^Hl(27) vflofl 

7>i(^^ 7>i). c^l^cfl 7>>i^ -^^^^ 7}^]7\] ^JL ^7] 

#(33)i ^71 itfl^oll M]^ 7>^7> l:B]-(25) ifl<^l ^o] -g-tfl^cf . oj^T^l .4^^ 7>::^7]- 

£^ *>^-H 7>-^l ^A> ^^1(15)1- Sj^s:]-^ ^lol3El(23) -a-HlA^ X# Sfe Y^AS. iii:?B 

^flol5l(23) Oll-^^ ^ol*>7l1 ^-fl;^^ ^ ^Ci-. ^7] 7>i ^J-^1(15)B1 

<35> ci^o], >^7l 7]-^ ^A]. ^^l(l5)ofl^ 2:^2^ ^^7] (megasonic transducer. 29)* 
^^^}^ ^71 7V>. ^A> ^J-^l(15)* n] 4 ^1-711 ^-^Al^J ^ o;it:^ ,2:^ ^7] «.a> 
^^1(15)<^1 'y7>^ -^-71 7}^ 7>^(15b)* ^^^7} l-^-^l 

<36> S. 6^ S. 2^ al|<g^ ^)lo]3J] 4^ ^^11- o]^^ i?flol3^ Hj-i^o^ <y ^A].:^]!- 

100). olO^A-l, ^7] ^^Al^l^Ai ^7] ^flolsl ^6\] -g.s:>a^ ^ 

^* ^^^^1:^1.(^^1 110). ^7] ^-^ ^^51^ ^ 

10~50t: tVcf. >^>7l ^A^^ ^ ^ovofl 7?1^ 31 
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^]^}^]^ 5-100 RPM^S- S^*>J1, IPA ?iSA]o]l^ 5-1500 RPM^S 



<38> C^-g-ofl, ^71 ^o]j^ >a-:f-oll ^^]t}jL ^^S] 7>^ 7>S.» 7>>i ^^]^ 

S. 254- ^^1 e^^lT^ ^7] 71-:^ 71-^Sl- vfl^ofl ^^ttl^ 

120). c>l«fl, 7>>i 7>J^S!]- l-ev^l-s] 7]^^ 2-4min^ 
^o] w].^3)§>t:].. ^7] ^-Br ^a-^^ 1-2 7l«a-o.s -B-^ltbcf. 

<39> ^7] ^^^^>7l 7>>l ^^IS ^4|ol5El#O.S. ol^Al^l^ 

^ 7]->i ^flolSJjo^ ^T-^O.^ ^ ^V^^^l^lT^M-, ?-l]<^l2l^ ^^<^m- 

<40> ^71 Sl^s:>^ ^O]^ ^6\] ^^3]M. ^A^^ '^n<^]^^ ^7] 7>>i ^ 

A]- ^^IS 7>>r, <^mifl -2-^ 7l->i# ^A>^>0^ #D].6J) -g-^Al7l^Ai ^^Vy] 7l->i ^ 

^} ^^S. :^7j*>cH Ail^t}-4(^^^ 130). 4^ 7>>^^ -2-^(03), 

^^(HF). ^S.M<^>(NH3), <i!-S}-%(S02), <=>]^s^'^±.(002) , ^^(H2) 7>>i-l- 
'^]-%-^ ^ 9X^. oM, ^^tb ^<^1 ^JtH vfl<HlAi^ /il^ 7>>i7V ^^<a- 

^7} #B]-o11 -g-Sfl^ ^-11^ -g-on^ A>-g-5r>C^ 7>i ^A]- ^g-^H- ^o]^ ^^6\]X] 

i?J|3rl-iS i^flolss) oll-^* jL3l-^-2-S ^]7\^ ^ 9X'^. ^7] 7}^ ^A> ^pi]Q\ ^ 

23-13 



^1020010006623 2001/3/2 

^j-^lol] ^^^711- l-^'Hl ^^3:>c^ /-ll^^ Jl:^* ^^-^1^ ^ 

<41> 4^<^]. ^lol3j] >^o:| 140). ^7] 

^]]'^]^ 7l->i ^A]. oj-g-^l-c^ IPAClso Prophyl AlcoD* ^^f^l 

<42> :^o] ^ ^T^o^ t,fl<g^ i^^ols] >^fl^ ^^1^ 3}-^ ^A^t!: 

<Hl^i 7>i 7>>i olii^o^ 7>>i* 7>>i ^^11- ol-g-el-o^ ^^m- 

^ SL^ %-ii4 7l-^o^ ^£7> -§-°J|^ ^>-§-^l-^ ^-11 ^1^1 ^-fl^^* ^ ^ ^ 

Cf. ^ ^H"^^ 4^ 7>^ J^ti. ^ 7>i 7H-^» 

7>:^ 7>^ Ol^o^;^ o] nfl^ ^V^^]- 

4. 

*H M:^^^] -g-^s]^ ^11^7>i^ -§-«l]£l- ^7H^ ^ ojrf. o]oi] tcfs^., :^:£7> ^ 
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^ 9X^ 

^7] ^ no]^ Aj-«.ofl ^^l^>a^ ^V7l A^];^ 7].^^ C^-O^^V 7]. 

^» ^ 7>>i 7>i ^ti.<^l <?1^S1«^1 $iJL >a-7l #^ 

[^^ll- 2] 
41 

^ll^J-^l ^7l 7>:^i 7>^o)m ^7l ^^]^ ^ ^o] 

^o] ^^^S. ^Vfe ^flols] 
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5] 

9X<^M, ^7] ^^7^9] b^^S. ^^^^<^ 9X^ 

[^^^j- 61 

^ll*J-^l 9X'=>]^^. 7}->l ^ 7>:± 7fH.^ , 

7] 

8] 

<^1^^^4i(C02), ^2|-%(S02), ^^(H2). ^^(Nz), <^}^^ar) 7>>i, o]^^s.^ov^ 

(IPA) £E^ ^ 7>>iOi ^o. ^^lo.^ s:>^ x,fl<gAi ^4]o]3) ;^V^1. 

[^^^d- 9] 

^111}-<H1 5Z<H^i. 7>^ ^A> ^^loll^ ^7l .^71 7l->. 7]-=* ^*>o^ 

^^^m ^ ^>^7l7> ^^^^^ 9X^ nfl<gAl 

^-11 ^d ^^1.. 
101 

^ll*^<^] $Z<H^i, 7>i 4T^7flSl 7}^m ^ SI^ 
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[^^^J- 111 

^71 ^Hfl<illA^ >a-7l 71-^1 >^-fl^ 7>i» 
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